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To Il whom it may concern:

Be it known that I, ANDRE VireiLy Pavr
Marte BertHiER, a citizen of the Republic
of France, and a resident of Neuilly-sur-
Seine, in the French Republic (whose post-
office address is 15 bhis Rue d’Orléans,
Neuilly-sur-Seine, F rance), have invented
an Improvement in Firearms, of which the
following description, in connection with the
accompanying drawings, is a specification,
like characters on the drawings representing
like parts.

This invention relates to firearms in gen-
eral and more particularly to rifles.

The invention has for its object, among
other things, to provide a rifle operated by
the explosion, that may be used either for
semi-automatic or automatic firlng, and
which shall be simple in construction. of.
cient, accurate and reliable in operation
and light in weight while possessing in all
its parts the strength necessary to withstaned
the hardest possible usage,

These and other features of the invention
will be clearly understood from the follow-
ing description, taken in connection with
the accompanying drawings, of one pre-
ferred embodiment of the invention herein
shown and described for illnstrative pur-
poses, it being understood that the invention
m its &rue scope is more particularly set
forth in the claims.

In the drawings:

Fig. 1 is a side elevation of the rear half
of a rifle of the general type described, em-
bodying one form of the invention ;

Fig. 2 is a vertical longitudinal median
section of the rear half of the rifle represent-
ed in Fig. 1;

Fig. 8 is a side elevation of the front half
of the rifle illustrated in Fig. 1;

Fig. 4 is a vertical longitudinal median
section of the front half of the rifle repre-
sented in Fig. 3;

Fig. 5 is a side elevation of bayonet for
use with the rifle embodying the present in-
vention;

Fig. 6 is 2n enlarged vertical eress seetion
on lines 6—6 of Fig. 2;

Fig. 7is an enlarged vertical cross section
on line 7—7 of Fig. 4:

Fig. 8 is an enlarged vertical cross see-
tion on line 8—8 of Fig. 4;

1y in section

Serial No. 263,277.

Fig. 9 is an enlarged vertical cross section
on line 9—9 of Fig. 4;

Fig. 10 is an enlarged horizontal longi-
tudinal section on line 10—10) of Fig. 1, the
gas piston being in its rear position ;

Fig. 11 is an enlarged side elevation of
the breech block and of the extractor carried
thereby ;

Fig. 12 is a side elevation of the rear part
of the breech block shown in Fig. 11;

Fig. 13 is a horizontal longitudinal see-
tion of the breech block shown in Fig. 11,
and illustrating the ejector in dottad lines.
with which it cooperates;

Fig. 14 is an enlarged side elevation pari-
of the trigger mechanism and
sear; '

Fig. 15 is a top plan view of the parts

shown in Tig. 14;

Fig. 16 is a side elevation of the fore
part of the receiver Hlustrating a modified
form of means for assuring that the openine
through which the exploded cartridge-shells
are ejected shall be open before the rifle
can be fired.

Fig. 17 is a vertical cross section on line
17—17 of Fig. 16;

Fig. 18 s a longitudinal horizontal section
partly in elevation, showing mora particu-
lIarly the hand-cocking means and its lock.
ing mechanism :

Fig. 19 is a side elevation of a part of the
receiver showing the boss in which is mount-
ed the ejector; C '

Tig. 20 is a side elevation of the muzzle
part of the gun, showing the locking pin
In section and the recess in dotted lIincs with
which the lug on said pin cooperates,

Figs. 21 and 92 are sectional details of

“the cocking handle mechanism :

Fig. 23 shows the safety catch in oper-
ative position. _

One of the objects of the present in-
vention being to provide a rifle that shall
be as lizht as possible consistent with
strength, the butt and ctock are herein made
of <ome material which, while Tight, is
slrong enoagh to enable the parts to be
made less Tmlky and of Jess welght than
would be required were they made of wood,
as heretofore,  Aluminmm e eminently
adapted for this purpose and in the illns-

trative cmbodiment of the invention here-
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in shown, the stock and Dbutt are made of
that metal. This metal also possesses a high
coefficient of thermal conductivity and a
stock of this metal therefore contributes to
the more rapld cooling of the arm.

Referring to the drawings and more par-
ticnlarly to Figs. I and 2, the butt 2 is shown
as recessed at 4 and hollow at ¢ to reduce
its weight as much as possible. The re-
ceiver is. shown at 8 and the rear wall 10
of the receiver is preferably made remov-
able to give access to the parts contained
in the receiver chamber. To this end the
vear wall 10 of the receiver is provided with
a rib 12 (Fig. 2) adapted to engage and
fit within a slot’ 14 provided in the top
wall of the receiver at its rear, and ad-
jacent its base the rear wall of the receiver
is provided with a perforation 15 to ve-
ceive a pin 16 that also extends through
similar perforations 17 and 18 provided in
the side walls 19 and 21 of the receiver en-
bracing said rear wall at its ends, said pin
being provided at one end with a handle
20 and at its other end with a screw thread-
ed portion 22 for serew threaded engage-
ment with the screw threaded perforation
18 in the side wall 21 of the receiver.

The butt 2 is removably secured to the
rear wall 10 of the receiver, Fig. 2, by a rib
94 on the front end of said butt which en-
gages a transverse slot 25 provided in said
rear wall, and by a screw bolt 26 extend-
ing through the front part of said Dbutt
from the inner end of the hollow portion
¢ thereof and having screw threaded con-
nection with a screw threaded hole in the
rear wall of the receiver. ,

The barrel 28 has screw threaded con-
nection at 80 with the receiver and has se-
cured thercto the stock 32. As shown in
Fies. 3 and 4 the stock surrounds the bar-
vel for a distance of about one third of its
length from the receiver forward, but leaves
substantially the upper half of the barrel
exposed for the remainder of its length.
The stock may be secured to the barrel in
anv suitable manner and by any suitable
means, but the present invention comtem-
plates the use of securing means that will
furnish a perfectly rigid and secure con-
neetion between the barrel and the stock
and at the same time will permit the parts
to be rapidly taken down should oceasion
requive it. To this end I preferably use
two pins 31 and 36. each provided with
a handle 38 and a lug 40.

To the forward end of the stock 32 is
rigidly secured by sneans of a bolt or pin
41 a muzzle piece 42. preferably of steel,
TFigs. 3. 4+ and 9. =aid muzzle picce sur-
rounding the muzzle part of the barrel and
being provided in its opposite walls with
registering perforations -+, 45, which, when
said muzzle piece is in place on the barrel

1,456,482

also register with a semi-cylindrical per-
foration 46, Fig. 4 provided in a down-
wardly projecting part 48 of the barvel.
The perforation 44 1 the right wall of the
muzzle piece 42, see Fig. 9, is provided with
a downward extension 50, which latter com-
municates with a recess 52 extending around
within said wall of the muzzle piece through-
out an angle of substantially 270°, Iig.
90. When the pin 34 is inserted into the
perforations 44, 45 and 46, as shown 1in
Fig. 9 the lug 40 on said pin enters the
downward extension 50 of the perforation
44, and then when the pin 3% 1s inserted
as far as it will go, by turning said pin
about 90°, said lug 40 will enter the recess
52, thus locking the pin 34 in place and
rigidly sccuring the stock at its forward
end to the barrel.

The pin 36 secures the rear portion of
the stock to the barrel in substantially the
same manner, Figs. 3,4 and 8, just described
in. the case of the pin 34, said pin 36 ex-
tending through registering perforations 54,

54 in the opposite walls of the stock through

a perforation 56, registering with the per-
forations 54, 54 and provided in a down-
wardly extending boss 57 on the barrel
and through two registering perforations

58 and 60 provided in the opposite walls 3

of a collar 62, preferably of aluminum. and
which fits about the stock, as shown in said
Figs. 3, 4 and 8. The perforation 58 in
the right wall, see Fig. 8, of the collar 62
is provided with a downwardly extending
extension 64, through which the lug 40 in
the pin 36 enters as the pin is inserted into
the perforations 54, 54, 56, 58 and 60, said
extension 64 communicating with a recess
extending around within the right wall re-

ferring to Fig. 8, of the collar 62 through--

out an angle of substantially 270°, so that
by giving the pin 36 substantially a quarter
turn whén it has been inserted in place,
the stock, barrel and collar 62 will be firmly
locked together.

Upon its under side the handle 38 of the
pin 86 is preferably provided with a round-
ed lug 66 adapted to snap into a suitable re-
cess 68, provided in the collar 62, when said
pin is in locking position, to prevent acei-
dental rotation of the pin. The handle 35
of the pin 34 and the muzzle piece 42 will
preferably be provided, respectively, with a
similar lug and recess, not shown, for the
same purpose.

The present invention contemplates the
provision of a handleless bayonet. substan-
tially as illustrated in Fig. 5. said bayonet
comprising a blade 70 and short shank 72
in lieun of a handle, said shank being adapte:l
to be inserted in a longitudinal socket 7+t
provided in the muzzle piece 52 and within
which it fits. The pin 34 also serves remov-
ably to secure the bayonet in place in its
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socket 74, said pin, when in locking position
engaging one of the two recesses 76, 76 pro-
vided in the opposite edges of the bayonet
shank 72, according to which edge of said
shank is inserted in the socket uppermost,
while when said pin is in unlocking posi-
tion, a recess 78 therein comes opposite the
recess 16 in the bayonet shank, so that the
bayonet can then be readily inserted or with-
drawn,

The rifle is provided, as usual, with a
guard for the hand of the rifleman, of some
material having a low coeficient of thermal
conductivity. While any suitable material
may be used, herein the guard 80 is of wood.
The guard is in the form of a sleeve which
fits snugly about the rear portion of the
stock, as shown in Fig. 4, and is bound at
its edges with metal, preferably aluminum,
as shown at 82, 82. "1t is held in place be-
tween the abutting inner edge of the collar
62 and the abutting front edge of the wall
of the receiver 8. By removing the collar
62 the guard 80 can be readily removed and
replaced.

The breech block herein comprises two
parts, a rear part or bolt 84 and a front part
or head 86. The breech block, in its opera-
tion, slides back and forth in the receiver
chamber 87, the head being confined to a rec-
tilinear movement by guides 88, 88 and 90,
90, while the rear part is adapted to move
vertically, to effect the locking and unlock-
ing of the Lreech. In order to permit this
movement of the rear part 84 of the breech
block relatively to the head 86, the.s two
parts are herein connected as follows.

Referring more particularly to Figs. 11,
12 and 13, the rear part 84 of the breech
block is provided at its forward end with a
forwardly projecting boss 92 having plane
sides joined by a surface 94 curved in the
arc of a circle. Back of this hoss 92 said
rear part 84 of the breech block is provided
upon each side with a groove 96, curved in
the arc of a circle concentric with that of
the curved surface 94. The breech block
head 86 is provided uat its rear end with a
recess 98 to receive the boss 92, said recess
having plane side walls and a curved front
wall 100 to fit the plane side surfaces and
curved front surface respectively of said boss
92, the side walls of said recess being also
provided at the rear with inwardly project-
ing ribs 102, 102, of the same curvature as
the grooves 96. 96 and adapted to fit within
the latter. The described construction fur-
nishes a very simple and perfectly secure
connection between the two parts' of the
breech block, while permitting the required
vertical movement of the rear part rela-
tively to the head, and also rapid separation
of the two parts 84 and 86 or the quick re-
placement of either in case of breakage or
for any other cause. This is an important

feature, as sometimes owing to breakage in
use, these parts have to be replaced under
fire and difficult conditions.

The breech block head 86 carriage at one
side the extractor 104, Figs. 11 and 13, the

‘front end of which terminates in the hook

106, extending through an opening 107 of
suitable shape provided in a lateral boss 103
on said head 86, and its shank 110 engaging
an opening 112 provided in another lateral
boss 114 on said head. A lhelical spring 116
surrounds the shank 110 of the extractor,
one end of said spring bearing against a
shoulder 118 at the junction of said shank
with the extractor proper and the other end
of said spring bearing against the bottom of
a recess 120 provided in said boss 114.
When the head 86 of the breech block, in
the forward movement of the latter, drives
home a cartridge into the cartridge chamber
of the rifle, the inclined surface 122 on the
l_looked end of the extractor meets the rear
face of the cartridge near the rim thereof,
thus causing said extractor to yield rear-
wardly against the action of the spring 116
and its head 106 to swing outwardly and
then snap or hook over the cartridge rim, so

“that when the breech bolt is next moved

rearwardly, the extractor will extract the
exploded shell, as will be readily understood
by those skilled in the art.

At its top, adjacent its rear end, the rear
part 84 of the breech bolt carries the locking

70

80

20

lug 124, which, when the breech bolt i -

driven forward, enters a recess 126 in the top
wall of the receiver at the rear of the load-
ing chamber 128 und locks the breech block
in its forward position. At its forward end,
the breech block head 86 is provided with
means for feeding a cartridge from the maga-
zine to the cartridge chamber, said meang
herein consisting of a wedge shaped projec-
tion 129, which, in the forward movement of
the breech block, engages therearend of the
lowermost cartridge in the magazine and
feeds it into the cartridge chamber.

As already stated, the rifle embodying the
present invention is operated by “the ex-
plosion of the charge. "In the embodiment
of the invention herein llustrated, this is
effected by causing a portion of the ex-
plosion gases to actuate an actuator, by
which the rifle mechanism is operated.
Herein the actuator consists of a piston 132,
which is mounted for sliding movement
within the stock 32 under the barrel and
within the lower part of the receiver. This
piston is guided by the sliding fit of the
forward portion in an opening in the down-
wardly projecting part 57 of the barrel
and an opening in the wall 134 under the
receiver. Intermediate its two ends said
piston is provided with an enlarged por-
tion 135 which carries two guiding lugs
137 and 139, one near the forward end of
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said enlarged portion and the other near
its rear end, see Figs. 10 and 2, respectively,
which slide in omde\\ ays 141 and 143, Fig.
6, provided in the walls of the lower part
of the receiver and in the walls of the re-
cess 160 in the butt. In its forward position,
Fig. 4, the forward end 136 of the piston
fits within a cylindrical passage 138 lead-
ing to a gas chamber 140 provided in a
block 142 and communicating with the bore
of the barrel 28 by a passage 144 provided
in said block and a passage 146 registering
therewith and extending through the lower
wall of the barrel and into the bore thereof.
The block 142 is provided with an integral
sleeve portion 148 which can be slid over
the barrel which it fits, said sleeve having

serew threaded connection at 149 with studv

barrel and abutting against a shoulder 150
on the barrel. The block is removably se-
cured to the barrel by a locking pin 152
fitting within a perforation cor respondmoly
shaped in cross section and which extends
through the opposite walls of the block and
has its central portion formed partly in the
underside of the barrel and partly in the
lower wall of the sleeve portion 148. This
pin- may have a handle at one end and a
serew threaded portion at the other end to
engage a screw threaded portion provided
in the corresponding wall of the block 142;
that is to say said pin may be similar in
all respects in construction and operation
to the locking pin 16 previously described.

At each dlscharge a portion of the ex-
plosion bases penetrates to the chamber 140
from the barrel bore through the passages
144, 146, and acting upon the front end of
the piston 132 drives it rearwardly. It has
been found advisable to use for this pur-
pose only a portion of the gases penetrating
to the chamber 140, and to this end it les
heretofore been customar vy to provide a vent
in the wall of said chamber, leading directly
to atmosphere. This gave opportunity for
dirt, grit and other foreign matter to pene-
trate to said chamber and from there to
enter the bore of the rifle and other spaces
leading from about the piston, and the vent
itself was also liable to become clogged.
All this might be highly injurious to the
life and proper functioning of the rifle,
as will be readily understood by those
skilled in ‘the art. In accordance with the

- present invention. these difficulties are over-

come by placing the vent 153 in the front
end of the piston, said vent communicating
with the interior of the piston, which is
made hollow for that purpose, as shown at
154. The hollow piston also has the further
advantage of lessening the total weight of
the rifle. To the latter end, Fig. 2, the walls
of the piston may also be provided with one
or more cut away portions 156, 156.

The forward movement of the piston 1s

1,456,482

effected as heretofore by a spring, which
surrounds the shank 157 of the piston, but
herein, Fig. 2, said spring 158 is lodged in
a recess 160 provided in the stock instead
of under the receiver or barrel as hereto-
fore, thus saving considerable space. The
spring abuts with one end against the bot-
tomn of said recess 160 and with its other
end against a shouldered portion 162 of the
piston.

The firving pin 164 is preferably formed
integral with  a -block 166, Figs. 2 and 6,
which latter is carried by the piston 132
with which it may be formed integral or
to which it may be rigidly secured in any
suitable manner,

The breech block is recessed interiorly
at 168, as shown in Fig. 13, said recess being
open at the bottom, and when the gun is
assembled, the block 166 with its firing pin
164 is received in said interior recess 168
of the breech block, in which it can move
back and forth lengthwise of the latter.
The forward portion of said recess 168 ex-
tends to the forward end of the breech
block head 86 and is shaped to correspond
approximately to the shape of the firing pin
164, the point of the latter projecting
through an opening in the front end of
said breech block head 86 to explode the
cartridge when the breech block and piston
are in their forward position. Two cam
Ings 170, 170, Tigs. 2 and 6, are provided
one upon each side ot the block 166, said

Ings being adapted to travel in guideways

1(2 172 p10v1ded in the lateral walls of
the rear part 84 of the breech block. These
guideways are inclined upwardly at their
rear portions, and at their upper rear ends
they are each provided with a recess 174
and a shoulder 176, one of which recesses
and shoulders is shown in Fig. 2. It will
be apparent that as the block 166 moves
backward and forward in the breech block,
the lugs 170, 170 cooperating with the guide-
ways 172, 1(2 will move the rear part "84 of
the breech block down and up. The upper
forward corners 178, 178 of the lugs 170,
170 are rounded or bevelled, as shown in
Fig. 2, and are adapted to cooperate with
the shoulders 176, 176, for a purpose here-
inafter more fully described.

In order to cushion the rear stroke of the
breech block, a buffer 180, Fig. 2, is prefer-
ably provided in the rear wall 10 of the
receiver chamber, said buffer herein having
a stem 182 adapted to slide in a perforation
183 provided in said rear wall and sur-
rounded by a helical spring 184 which yield-
ingly malntalns sald buﬂ"er in-its forward
position. A pin 186, mounted at the ends in
the walls of the perforation 183, extends
through a longitudinal slot 188 provided in
said stem 182 to limit the forward movement
of the buffer.
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In the embodiment of the invention herein
shown the exploded cartridges will prefer-
ably be ejected through an opening 190,
shown in dotted lines in Figs. 1 and 16 and
provided in the right-hand lateral wall of
the receiver. The ejector may be of any
usual and suitable construction, said ejector
herein consisting of a lever 192, see dotted
lines in Fig. 13, and full lines in Fig. 2,
which operates in an opening 194 provided

in the wall of the receiver opposite to that -

in which ig provided the opening 190
through which the exploded ~ shells are
ejected. Said ejector 192 is provided with
trunnions that are adapted to turn in open-

ings 196, 196, Fig. 19, provided in the flange.

198 projecting outwardly around the edge
of said opening 194, Said ejector 192 is
provided at its rear end upon its inner sur-
projection 200 and at its
forward end upon its inner surface with a
tooth 202. When the breech block is in its
forward position, the ejector 199 occuples
the position shown in F ig. 13, with the cam
projection 200 thereon engaging a cam
groove 204 provided in the adjacent side of
the rear part 84 of the breech block. At its

Aront end the breech block head 86 is pro-

vided upon that side toward the ejector, with
a recess 206 upon the same level with the
tooth 202 of the ejector. The cam groove
204 at its inner end is curved outwardly, as
shown at 208 in Fig. 13, and when the breech
block and extractor movye backwardly. car-
rying with them an exploded shell, said out-
wardly curved portion 208 of the cam groove
204 in the breech block meets the cam pro-
jection 200 on the ejector at the time when
the recess 206 arrives opposite the tooth 202
of said ejector, in the continued rearwar(
movement of the breech block, the rear end
of the ejector will thus be swung outwardly
and its front end inwardly, thus causing the
tooth 202 to enter the recess 206 in the breech
in the continued rear-
ward movement of the breech block, said tooth
meets the rear face of the exploded shall and
swings the latter toward the ejection open-
ing 190, finally’ freeing the rear end of the

shell from the extractor 104 and ejecting the-

shell from the zgun_ through the ejection
opening 190.. As the breech block moves for-
ward again, the tooth 209 on the ejector

‘Ineets the inclined surface 210 in the recess

206 of the breech block head about the time
that the cam projection 200 of the ejector-jg
free from the surface 208 of the cam groove
204, thus swinging the front end of the
ejector outwardly and its rear end inwardly
into its normal position.

The magazine is of well known construc-
tion and need not he described in detail.
Briefly. said magazine consists of a sheet
metal receptacle 211 only the lower portion
of which is shown in Fig. 2, said receptacle

being closed at the top and open at the bot-
tom and of a height sufficient to receive the
number of cartridges desired. Its width
and thickness are slightly greater than the
length and thickness, respectively, of a car-
tridge. The cartridges are inserted in said
magazine, one above the other, in staggered
and slightly overlapping relation, and are
pressed toward the open end of the maga-
zine by a spring pressed follower 219 acted
upon by the spring 214. The lower end of
the magazine fits within a correspondingly
shaped opening provided in the top of the
receiver, as shown in Fig. 2, a lug 216 upon
the front of the lower end of said magazine

engaging a recess 218 provided in the front
wall of the receiver and a recess 990 near

the bottom of the rear face of said magazine
being engaged by the wedge-shaped front
end of g spring-pressed pin 229 mounted in
the rear wall 12 of the receiver, whereby the
magazine will be firmly held in operative
position, '

It is preferable that the opening provided
in the receiver for the reception of the lower
end of the magazine he protected against
the entrance of dirt, sand or other foreign
matter, when the gun is not in use or the
magazine is not in place therein, and the
bresent invention contemplates
sion of means to that end.  Herein said
means consists of a cover plate 224 extend-
ing throughout the length of said opening
and having latera] downwardly extended
flanges 226 embracing the recejver upon hoth

the provi-*
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and terminating at their rear ends in ears
228, pivoted to studs 230 projecting from the
sides of the receiver, only one of said ears
and studs being shown in Fig. 16. When
the magazine is not in place, said plate 224
can be swung downwardly into the position
shown in Fig. 16, in whieh position it com-
pletely closes the opening in the top of the
receiver, the flanges 226 embracing the re-
ceiver with a sufficiently close fit to exclude
all dust and dirt and to secure the plate 294
against accidental opening. When the gun
is to be used or the magazine inserted, the
plate 224 will he Swung upwardly and rear-
wardly into the position shown in Fig. 9.
Ta facilitate this, it may be provided at its
forward end with a projecting lip 239.

Tt is also preferable that the ejection
opening 190 be closed when the gun’is not
in use to prevent the entrance of dirt or

~other foreign matter, and the present inven-

tion contemplates the provision of means to
that end. The ejection opening 190 is here-
in surrounded by an outwardly projecting
flange 238, ¥io. 6. and said means herein
consist of a slide plate 234 somewhat longer
than said opening and having its upper
edge turned inwardly and downwardly to
engage a groove 236 provided in that part
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of the flange 238 that extends along the
tep of said opening. The lower edge of
said plate 234 is turned inwardly and up-
wardly to engage a groove 240 provided in
that part of the flange 238 that extends
along the lower edge of said opening 190.
The plate 234 can thus be slid forwardly
into the position shown in Fig. 16 to close
said opening or rearwardly to open or un-
cover the same. In its closed position the
plate 234 fits tightly against the edge of the
flange 238, and as the latter extends com-
pletely around said opening the latter will
he protected against the entrance of any
foreign matter. To secure said plate 234
against accidental displacement when it is
in its closed or open position, said plate is
provided with a spring member 242 secured
at one end to the outside of said plate by
rivets 244, or in any other suitable manner,
and provided upon its inner surface at its
free end with a projection 246 that projects
through an opening provided in sald plate
234. In the closed position of said plate

5 934, this projection engages a notch 248 pro-

vided in the side of the receiver, while when
said plate is withdrawn from said opening
190, said projection 246 engages a notch 250
in the wall of said receiver, see Fig. 1.
Referring more particularly to Figs. 1, 2

“and 14, the trigger is shown at 252 and is

protected by the usual guard 254 which may
be integral with the trigger mechanism cas-
ing 256. The trigger is pivoted upon a pin
258 having its ends mounted in the lateral
walls of said trigger mechanism casing 256
and adjacent said pivot the trigger is pro-
vided with a tooth 260 which is acted upon
by one end of a leaf spring 262, the other end
of which is secured at 264 to the lower wall
of said casing 256. The trigger is also pro-
vided with a split ear 264 and a boss 266
extending substantially at right angles to
said ear; as shown more clearly in Fig. 14.
In the split ear 264 is pivotally mounted,
at 268, a pawl 270 which is acted upon by
one end of a spring 272, the other end of
which is received In a recess provided in
said boss 266, the action of said spring be-
ing to maintain said pawl normally at right
ancoles to the ear 264, as shown in Fig. 2.
The upper end of the pawl 270, when the
trigger is in normal position, Tig. 2, en-
gages the lower end of a downwardly project-
ing tooth 274 provided upon the rear end of
the sear 276, which is. pivoted intermediate
its ends upon a pin 278 mounted in the lat-
eral walls of the trigger mechanism casing
9256, and the other end of which is provided
with the upwardly projecting tooth 280.
The end of the sear carrving the tooth 280
is normally maintained in raised position
by a spring 282, the upper end of which is
received in a recess provided in the under
side of that end of the sear while the other

1,456,482

end of said spring bears against the bottom’
wall of the trigger mechanism casing 256. .

A stop 284 on the forward end of the sear
is adapted to engage the inwardly project-
ing flange 286 of the trigger mechanism cas-
ing 256 and thus limit the upward move-
ment of the sear.

Ifrom the construction described it will be
apparent that if the trigger 252 be pulled

the pawl 270 acting upen the tooth 274 upon 7

the rear end of the sear will first raise the
rear end of the sear, thus lowering the front
end thercof against the action of the spring
282. In the continued rearward movement
of the trigger said pawl will slide by the
tooth 274, the gpring 272 yielding, and will
thus release the rear end of the sear so that
the front end thereof bearing the tooth 280
will Le immediately raised again into the
position shown in Fig. 14, by the spring 282.
Tt will thus be seen that when the trigger is
pulled it will operate the sear to fire the
rifle and that the sear will then immediately
be returned to operative position, whether
the trigger be released or not. -

When the trigger is released, the spring
262 will immediately return it to its normal
position, Fig. 2, the spring 272 yielding to
allow the pawl 270 to pass by the tooth 274
upon the sear, for that purpose.

The piston 182 is provided with means to
cooperate with the sear 276. Said means
may be of any suitable construction, but in
accordance with the present invention it
comprises a lug or member 288, Fig. 2,
which is pivotally mounted within the hol-
low piston upon a pin 290 secured in the
walls of the latter. Said lug is provided
with a tooth 292 which projects out of said
piston through an opening provided in the
wall of the latter, a spring 294, the ends of
which have bearing respectively upon the
inner wall of said piston and upon said lug
vieldingly maintaining said lug in that po-
sition. wherein: it ean be engaged by the
sear 276. ‘

The present invention contemplates the
provision of means intended to cooperate
with said piston, more particularly when the
arm is to be operated semi-automatically,
said means being herein exemplified by what
may be conveniently termed a second or rear
sear 296 pivoted at 298, Figs. 1 and 10, in
ears 300 projecting from the side of the re-
ceiver. At its front end this sear 296 is pro-
vided with a tooth 302 adapted to project
through an opening 304 provided in the wall
of the piston casing to engage a lug 306
provided on the piston. The tooth 302 of
the scar is maintained in position to be en-
gaged by the front straight edge of the lug
306 by a spring 808 mounted in a recess pro-
vided in the rear end of said sear and bear-
ing against the wall of the piston casing.
The tooth 802 is provided with a bevelled
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surface 310 and the lug 306 is provided with
a_bevelled surface 312, so that when said
piston 132 is driven rearwardly, said lug 806
can pass by the tooth 302, the latter yielding
against the spring 308, A lip 314 upon the
forward end of the sear limits the inward
movement of the tooth 302, and it will be
noted that the sear 296 is located upon the
outside of the casing and that the only open-
ing is that through which the tooth 302
projects, which opening is completely closed
by the lip 814 and edge of the sear project-
ing over the edges of said opening, so that
dirt, dust and other foreign matter is pre-
vented from entering the gun through said
opening. At its rear end the sear 296 is pro-
vided with a cam surface 316, with which
the handle 20 of the pin 16, previously de-
scribed, Is adapted to cooperate when said
handle is thrown forward in a clockwise
direction from its position shown in Fig. 1,
to move the rear end of the sear 296 in-
wardly and the tooth 302 outwardly, thus
withdrawing the latter from the path of
movement of the lug 306 on the piston 132.

Referring more particularly to Figs. 6
and 18, means is provided for manually
cocking the arm, said means herein com-
prising a- cocking handle 318 carried by a
slide 320 adapted to slide in a guideway 329
provided in the outer face of the piston
casing upon the side of the arm, At its
front end, the slide 320 is provided with a
ug 324 which projects inwardly through g
slot 326 provided in the side of the stock 32,
Fig. 18, and is adapted to engage a lug 398
provided upon the piston 139. It will be
noted that the slot 326 is completely con-
tained within that part of the stock that is
surrounded by the guard 80, in order to
guard against the entrance of dust, sand or
other foreign material,

To cock the arm, the handle 318 ig drawn
rearwardly and the lug 324 engaging the
lug 328 on the piston, the piston will also
be drawn rearwardly until the lug 306 there.-
on is engaged by the rear sear 296. The
slide 320 is now pushed forward into its
normal forward position.

It is preferable that the cocking slide be
maintained in its forward position when not
In use and the invention contemplates the
provision of means to that en(. Herein saiq
means are exemplified by a latch 529 pivote(
at 330 in a recess provided in the handle 318,
Fig. 18, The latch is provided adjacent its
pivoted end with two laterally
flanges 332, 332, which, when the latch 399
Is pressed into the recess in the handle 318
extend parallel or in alienment with the
slide 320, so that the handle 818 and slide
can be drawn rearwardly, said flanges sli-
Ing in the guideway 329, At that part of
the guideway where the handle 318 stops
when the slide 321 is pushed forward, the

projecting’
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flanges 334 of the guideway 322 are cut away
upon either side of the handle 318 for a
distance a little greater than the length of
the flanges 332, as shown at 336, 336, thus
forming shoulders 338. If, therefore, the
lateh 329 be allowed to swing outwardly, as
shown in Fig, 18, the ends of the flanges 332,
332 will be in alignment with the shoulders
338. 338 on the flanges 334 and thus prevent
movement of the cocking handle 318 and its
slide. In grasping the handle 318 to draw
the slide 320 rearwardly and cock the piece,
the lateh 329 wil] naturally be pressed into
the handle 318, thus releasing the ends of
the flanges 332 from the shoulders 338, so
that rearward movement of the slide is per-
mitted.

The invention contemplates the provision
of means to assure that the ejection opening
shall be opened before the arm can be fired,
One embodiment of this feature of the in-
vention is shown in Figures 1 and 6 in which
the cover plate 224 for the loading opening
in the receiver is shown as provided upon
one side with g downwardly extending arm
340 having its free end inturned, so that
When said cover plate is closed and the slide
234 is in operative position to close the ejec-
tion opening 190, said inturned end of the
arm 340 will engage a slot 342 in the slide
234. It will thus be seen that it will be im-
possible to raise the cover plate 224 in order
to load the gun or place a magazine in place
therein, without first drawing back the slide
234 and uncovering the ejection opening,

Another embodiment of this feature of
the invention is shown in Figs. 16 and 17.
Therein the cocking handle 318 is provided
with an upwardly projecting lug 344 adapt-
ed to cngage a downwardly projecting lug
346 on the lower edge of.the slide 234.s0 that
when said cocking handle is drawn back-
wardly to cock the Diece, the slide 234 will
also be drawn rearwardly and thus uncover
the ejection opening.

The invention also contemplates the pro-
vision of a safety devied or catch to pre-
vent accidental discharge of the arm when it
Is being carried cocked. Referring' more
particularly to Fig. 23, said means in the
embodiment of the invention herein jllus.
trated, comprises a stud 348, see also Fig.
19, mounted for rotary movement in the side
walls of the receiver and extending trans-
versely of the latter, the axis of said st
being substantiallv on a levol with the lower
edge of the piston 132, Said stud is et
awav  substantially throughont  half s
thickness, and nornally the flat surface 349

“thus produced extends immediately beneath

the piston 132, The piston is provided upon
its under side with a noteh 350 and when
the arm is cocked., that is to sayv. when the
tooth 292 is in position to be engaged by
the sear 276, this notch 350 is Iocated above
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the stud 348, and if the latter be turned
by means of its handle 352 into the position
shown in Fig. 23, the stud 348 will engage
the notch 850 in the piston and the flat sur-
face 349 will abut against the vertical sur-
face 854 of said notch and lock the piston
against forward movement, thus preventing
discharge of the arm uvntil the stud 348
has been turned back into the position
shown in Figs. 2 and 19. Preferably the
construction would be such that when the
stud 848 is turned to lock the piston against
forward movement, the flat surface 349 of
said stud will meet the surface 354 of the
notch in the piston before said stud is com-

‘pletely turned into locking position, so that

when the stud is turned the distance de-
sired, herein 90°, it will have moved -the
piston slightly backward, enough to move
the tooth 292 in the lug 288 slightly out
of contact with the sear substantially as
shown in Fig. 23. The reason for this is
that if, when the piston is locked by the
safety device described, the tooth 292 re-
mained in engagement with the sear, said
tooth and sear might through jostling, be-
come disengaged from each other, and if
the safety device were released while they
were in that relation, the arm will be dis-
charged. If, on the other hand, when the
safety device is in operation, the tooth 292
and sear 276 are held slightly out of con-
tact, on the safety device being released,
this will allow the piston to move slightly
forward, thus bringing the tooth 292 gently
into engagement with the sear and the piston
will be securely held against forward move-
ment until the trigger is pulled.

I will now describe the operation of the
embodiment of the invention illustrated
when used as a single loader or semi-auto-
matic arm.

Assuming the arm to be uncocked and the
piston therefor and breech block to be in
their forward position, as shown in Fig. 2,
the safety device 348 will naturally be in
its inoperative position. The rifleman now
draws the slide 234 rearwardly to uncover
the ejection opening 190 and then throws
back the cover plate 224 to uncover the open-
ing in the top of the receiver through which
the cartridges are introduced. Should the
rifleman forget to withdraw the slide 234 be-
fore throwing back the cover plate 224, he
will find it impossible to operate the cover
plate, owing to the engagement of the arm
340 on the latter with the slot 342 of the slide
234 and will thus be obliged to withdraw the
slide 234 first.

The rifleman now cocks the rifle by seiz-
ing the cocking handle 318 and drawing it
rearwardly as far as it will go, thus drawing
the piston 132 rearwardly against the action
of the spring 158 until the lug 306 on said
piston has overrun the tooth 302 of the
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rear sear 296. He then pushes the cocking
handle forward as far as it will go into
its normal position where it will be auto-
matically held against movement by the
locking device 332, the piston and breech
block being held in their retracted position
by engagement of the lug 306 upon said pis-
ton with the tooth 302 of the rear sear
296.

If the rifleman has neglected to retract
the slide 234 that covers the ejection opening

70

75

190, or has only partly retracted said slide, .
the rearward movement above referred to .

of the cocking handle to cock the arm
will, by the engagement of the lug 844
on said cocking handle with the Ilug 346
upon said slide, completely retract the Iatter.

When the piston 132 is'moved rearwardly

80

as above described, the breech block is also .

retracted as above stated, but the rearward
movement of the breech block does not begin
until the piston has completed approxi-
mately one-third of its rearward stroke.
During the first part of the rearward move-
ment of the piston, the block 166 with its
firing pin 164 moves rearwardly with the
piston relatively to the breech block which
latter is held against rearward movement b

engagement of its locking lug 124 with the
recess 126 in the top wall of the receiver, see
Figs. 2 and 11. I%Vhen, however, in this

rearward movement of the block 166 the cam

lugs 170, 170 enter the upwardly inclined
rear portions of the guideways 172 in the
rear part of the breech block, said lugs act-
ing upon the lower edges of said guideways
will cause the rear part of the breech block
to swing downwardly about its pivotal con-
nection with the breech block head, thus dis-
engaging said locking lug 124 from the re-
vess 126, whereupon in tne continued rear-
ward movement of the piston and block 166.
the breech block will also be retracted until
its rear end rests substantially against the
buffer 180. and will be held in this position
by engagement of the lug 306 upon the
piston with the sear 296.

The breech or loading chamber is now
open and the rifleman places a cartridge
therein in advance of the breech block. He
then swings the lever 20 from the position
shown in Fig. 1 forward in a clockwise di-
rection, thus causing said lever to act upon
the cam surface 816 upon the rear end of
the sear 296, whereby said rear end will be
pressed inwardly and the front end of the
sear will be moved outwardly. The sear will
thus free the lug 306 upon the piston and the
latter will be moved forwardly by the spring
158 until the tooth 292 of the member 288
carried by the piston engages the tooth 280
of the sear 276, thus arresting the forward
movement of the piston. Or to cause the
sear thus to free the lug 806, he may simply
press on the button 307, and then immed:-
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ately release it. The rifleman then returns
the lever 20 to its normal position in Fig, 1
to allow the rear sear to return to operative
position shown in Fig. 10, ready to engage
the lug 306 again on the next rearward move-
ment of the piston. In this forward move-
ment of the piston the bevelled upper for-
ward corners 178 of the lugs 170, by their
engagement with the shoulders 176 at the
upper ends of the guideways 172 in the rear
part of the breech block move the breech
block forward until the latier having pushed
the cartridge ahead of it into the cartridge
chamber closes the latter. During the first
part of this movement the rear end of the
breech block is held against upward move-
ment to free the lugs 170 from engagement
with said shoulders 176, by the sliding en-
gagement of the locking lug 124 on the rear
end of the breech block with the top wall of
the receiver chamber, but when the head of
the breech block abuts against the front wall
of the loading chamber and is arrested, thus
completely closing the breech, the lug 124
on the rear end of the breech block will be
under the recess 126 in the top wall of the
receiver, and being thus no longer held from
upward movement the rear end of the breech
block will be swung upwardly by engage-
ment of the rounded corners 178 of the lugs
170 with the shoulders 176, 176 and upper
edge of the slots 172 as the piston continues
its forward movement until arrested by en-
gagement of the lug 288 thereon with the
sear 276. The breech block being now locked
against rearward movement by engagement
of the lug 124 in the recess 126 the gun is
ready to fire, which is done by pulling the
trigger 252 which withdraws the sear 276
from engagement with the lug 288, where-
upon the piston is driven forward the re-
mainder of its course to cause the firing pin
to explode the cartridge. Upon the explo-
sion of the cartridge, a portion of the gases
act upon the piston as described in the course
of the specification and drive the latter with
the breech block rearwardly until the Tug
306 on the piston engages behind the rear
sear 296 in preparation for the next shot.
In this operation the extractor and ejector
are operated to extract and eject the ex-
ploded shell, as above described in the course
of the specification. The rifleman can now
drop in another cartridge and go through
the same operations to fire another shot, and
so on indefinitely.

It will be apparent to those skilled in the
art that when using the gun as above de-
scribed for semi-automatic firing, the rifle-
man can use a magazine if he prefers instead
of loading by hand.

In using the arm for automatic firing the
operation is practically the same as in the
case of semi-automatic firing, except that a
magazine is always used and that the rear

sear is not made use of. The rifleman puts
a loaded magazine in place in the rifle and
throws the lever 20 forward in a clockwise
direction in Fig. 1 to withdraw the tooth
302 on the sear 296 from the path of move-
ment of the lug 306 on the piston and leaves
the lever in its forward position to retain
said sear in its inoperative position during
the continuance of the automatic firing. In
this way each time that the piston is driven
back by the explosion it will be arrested in
its retracted position by engagement of the
lug 288 with the sear 976 instead of by en-
gagement of the lug 306 of the piston with
the sear 296 and it is only necessary to pull
the trigger to fire the arm. The operation
of the piston, breech block, extractor and
ejector is the same as above described in the
case of semi-automatic firing, except of
course that the cartridges are loaded succes-
sively from the magazine instead of by hand.

It will be noted that the lug 288 upon the
piston and which cooperates with the sear
276 is arranged so as to yield upon impact
with said sear, owing to the presence of the
spring 294, said impact being thus cushioned
to eliminate as much as possible all shock of
such impact, and any possibility of breakage
of parts. This is an important feature and
a great advantage, as the piston is neces-
sarily drviven forward with considerable
force by the spring 158,

Rifles constructed in accordance with my
invention possess many advantages over
those heretofore used. They are light and at
the same time sufficiently strong in all their
parts successfully to withstand the hardest
usage. They aresimple in construction, com-
prising a relatively small*number of arts,
and are very simple and extremely eflicient
in operation. They are practically dust and
dirt proof, owing to the precautions taken
to close all openings through which dirt,
sand or other foreign matter might enter.
Other advantages have been pointed out in
the course of the description and it will be
apparent to those skilled in the art that my
invention offers advantages other than those
specifically set forth, -

It will be apparent to those skilled in the
art that it is not indispensible that all of
the features of the invention be used con-
jointly, since they may be used to ad vantage
separately in various combinations and sub.
combinations. Tt is also to be understood
that while the invention is herein described
as embodied in the details illustrated, the in-
vention is not to be considered as circum-
scribed by or limited to these details or any
of them, but that the said details may be
variously modified within the true scope of
the invention which is definitely set forth by
the claims.

Claims:

1. In a gun operable as an automatic or
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semij-automatic gun. in combination. a re-
ceiver, a sear normally in operative posi-
tion, a trigger, intermediate connections be-
tween said sear amd said trigger whereby
caid sear will he moved {rom operative into
inoperative position when gaid trigger is
pulled and then will be automatically re-
turned into operative position, a second sear
movable upon a vertical pivot upon one wall
of said receiver and normally in operative
position to cooperate with said trigeer-op-
erated sear in semi-automatic firing, and
means to render said second sear inoperative
in automatic firing.

9. Tn a gun operable as an automatic or
semi-automatic gun, in combination. a trig-
ger-operated sear for use both in automatic
and in semi-automatic firing. a sccond sear
vertically pivoted at a point intermediate its
ends. for use in semi-automatic firing only,
and having a tooth at one end and a cam sur-
face at the other, a spring to move the
toothed end of said sear into operative po-
cition. and a rotary member having & handle
provided with means to act upon said cam
to move the toothed end of said sear into
inoperative position. :

3 In an automatic and semi-automatic
firearm, in combination. a receiver; a trig-
ger-operated sear for use in automatic and
cemiautomatic firing; a butt; a rotary pin
for connecting said recciver and butt; a
handle upon one end of said pin; a second
sear to cooperate with said trigger-operated
sear in semi-automatic firing; means nor-
mally to maintain said sear in operative po-
sition; and a cam snrface upon said sear
with which the handle of said pin cooperates
when turned in one direction, to withdraw
said sear from operative position.

4. In an automatic rifle, in combination.
a piston; a cocking lug pivoted to said pis-
ton; a trigger-operated sear to cooperate
with said cocking lug and spring means
within said piston and acting upon said
cocking lug thereby to relieve the shock of
impact thereof with said sear.

5. In a firearm, in combination, a firing
pin; means to actuate said firing pin; a
spring-pressure cocking lug carried by said
firing pin actvating means; a trigger-
operated sear to cooperate with said cock-

“ing lug; and locking means to lock said actu-

ating means in cocked position against
movement to actuate the firing pin and with
said cocking lug out of contact with said
sear whereby to relieve the pressure upon
said spring-pressed cocking lug and upon
said sear. :

6. In a machite gun or automatic rifle,
in combination. firing mechanism, an actua-
tor therefor having a spring-pressed cocking
lug and provided with a- notch, a sear
adapted to engage said lug, a rotary locking
member provided with a handle for rotating
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gaid member in one direction to cause it to
engage said noteh and lock the actuator in
cocked position but with said lug slightly
ont of contact with said sear, and for rotat-
ing it in the oppoxite ditection to withdraw
said member from said notch to release the
actuator. '

= In a machine gun or automatic or
semi-automatic rifle, in combination. breech
mechanism  including a  fiving pin, an
actuator for said breech mechanism, a cas-
ing enclosing said actuator and provided
with a longitudinal slot, a slide movable
upon said casing and having a Ing project-
ing through said slot and adapted to co-
operate with said actuator to cock the gun
or rifle. means including a hand guard to
close said slot against the entrance of
foreign material, a cocking handle carried
by said slide. and locking means carried by
said handle for locking said slide against
movement when not in use.

8. In a machine gun or automatic rifle, in
combination. a receiver; breech mechanism
therein; an opening provided in said re-
coiver and through which the exploded car-
tridges are ejected; a cover movable inde-
pendently of said breech mechanism to cover
and uncover suid opening; and means to as:
aure movement of said cover to uncover said
opening before said arm can be loaded.

9. In a machine gun or automatic or semi-
automatic rifle, in combination, a receiver;
an opening provided in said receiver through
which to introduce the cartridge or to re-
ceive a magazine; a removable cover for said
opening; a discharge opening for the ex-
ploded cartridges; a movable cover there-
for; and means whereby movement of said
first-named cover is controlled by the last-
named cover.

10. In a machine gun or automatic rifle,
in combination, a receiver; an opening pro-
vided in said receiver through which to
introduce the cartridges or to receive a mag-
azine; a cover movable to and from position
to close said opening; a second opening pro-
vided in said receiver through which the ex-
ploded cartridge-shells are ejected ; a cover
movable to and from position to close said
second opening; and means intermediate
<nid two covers, whereby said second cover
must be withdrawn from its opening before
the first-named cover can be withdrawn from
its opening. ,

11. In a machine gun or automatic rifle. in
combination, a recelver: operating mecha-
nism therein; an opening provided in said
receiver through which the exploded car-
tridge-shells are ejected; a cover movable
to and from position to close said opening;
a piston to actuate said operating mecha-
nism ; means to move said piston to cock the
arm: and means intermediate said cover and
said piston whereby movement of the latter
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to cock the arm will move said cover to un-
cover said opening, said cover being mova-
ble independently of said piston to uncover
sald opening,

12. In a rifle, in combination, a receiver;.
a butt; a sear movable from operative to
inoperative position; movable means con-

necting said butt and receiver; and means
whereby movement of said butt and receiver
connecting means will move said sear from
operative to inoperative position.
In testimony whereof, I have signed my
name to this specification.
ANDRE VIRGILE PAUL MARIE BERTHIER.
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